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Claims 

[$tffiS#<DS5ffl] 
l] 




Offer cured product , and give that epoxy resin curing agent , 
epoxy resin and epoxy resin composition which aresuperior in 
water resistance and mechanical strength . 

[Means to Solve the Problems] 

resin composition , and its cured product . which include 
epoxy resin , and said novolak resin and the said epoxy resin 
which are acquired by glycidylized doing novolak resin , and 
said novolak resin which are acquired by phenols condensing 
specific structure and the biphenyl which possess substituent 



[Claim(s)] 
[Claim 1] 
Formula (1) 
[Chemical Formula 1] 



(3t*\ n l*¥£){iI£SL 0-10 0)<I£Sx-S„ Ps R 
I***®*. tVaf^W^s Vtnm 1-8 <T>T)V 

umm 2] 

*(2) 
[<b2] 



novolak resin . which is displayed with (In Formula, n shows 
mean and takes value 0 - 10. P, R displays any of alkyl 
group , aryl group of hydrogen atom , halogen atom , carbon 
number 1-8, individual P, R may be being mutually same, 
differing. ) 

[Claim 2] 

Formula (2) 

[Chemical Formula 2] 
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[R*« 3] 

(a) l#*v®ili 

(b) R*8 1 ERO/^^Htttlli 
££5LTfc&x#*v®II*BfiJt1$!lo 
[R#H4] 

(a)R*8 2 IBKcDXTK+v^Bi 
[R*a 5] 

(a) R*« 2 Ett'a>x#*»>fltn 

(b) R*« 1 E«0>/#7?*ffl«tll 

[R*« 6] 

HfcffiiIS!l£#*r-f SRsfcE 3,4 5 IE 

[R*« 7] 

R«a*w***r*R** 3,4.5 6 

E«©X7K**>ffll!ifflJS«!. 
[R*« 8] 

R#JS 3. 4, 5. 6 gEfcli 7 HBK(7)X7K+v< 
Specification 

[0001] 



epoxy resin . which is displayed with (In Formula, n, P, R in 
Formula (1), that same meaning isdisplayed. G displays 
glycidyl group . ) 

[Claim 3] 

(a ) epoxy resin 

novolak resin which is stated in (b ) Claim 1 
Containing, epoxy resin composition . which becomes 
[Claim 4] 

epoxy resin which is stated in (a ) Claim 2 
(b ) curing agent 

Containing, epoxy resin composition . which becomes 
[Claim 5] 

epoxy resin which is stated in (a ) Claim 2 
novolak resin which is stated in (b ) Claim 1 
Containing, epoxy resin composition . which becomes 
[Claim 6] 

epoxy resin composition . which is stated in Claim 3 , 4 or 5 
which contains curing promoter 

[Claim 7] 

epoxy resin composition . which is stated in Claim 3 , 4, 5 or 
6 which contains inorganic filler 

[Claim 8] 

Claim 3 , 4, 5, 6 or hardening epoxy resin composition which 
is stated in 7, cured product . whichbecomes 

[Description of the Invention] 
[0001] 
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**iHI«t*tt. attMaftlcBti«Bfl:ft 

[0002] 

[ft*©fcffi] 

a*»L &*k ants. a»*ro* aa«- 



A;UAl!x/K*5/ttHBA«ft*. 
-5-0fft5attoe^7xA;UASx7K+S/«fliir 

5aKtt@^X7t?*v»fli^i:*<3lfflX7K* 
[0003] 

B£»&Lfc«Slca&h«aibaf±B»tt 



n*$*i6ist*i4&i;att»g(«nt)iitt^ 

KUftoTfey, c4ib<D»1±lciB*LfcX7t?* 

[0004] 

tt«a«lcft*i*«fc**4iL*x^2/tt 

a**-r6^^a»8iai;x7tf*5/«a 
f-©«ft»icj3L\ratLfcH*ttai;a 



[Technological Field of Invention] 

this invention regards novolak resin , epoxy resin and epoxy 
resin composition ones which give cured product which is 
superior in water resistance , mechanical strength . 

[0002] 

[Prior Art] 

epoxy resin becomes cured product which mechanical 
property , water resistance , chemical resistance , heat 
resistance , electrical property or other is superior generally, 
byhardening with various curing agent , is utilized in 
adhesive , paint , laminated board , molding material , casting 
material charge or other broad field . 

There is a bisphenol A type epoxy resin of liquid and solid 
which until recently,reacting, are acquired epichlorohydrin in 
bisphenol A as epoxy resin which ismost used for 
industrially . 

In addition reacting, flame resistance solid epoxy resin etc 
which is acquired it is used the tetrabromobisphenol A for 
industrially in bisphenol A type epoxy resin of liquid as 
general purpose epoxy resin . 

[0003] 

[Problems to be Solved by the Invention] 

But, before, as for kind of general purpose epoxy resin which 
was inscribed as molecular weight becomes large, hardening 
that, as for toughness of cured product which isacquired there 
is a deficiency that heat resistance of those which 
increasedecreases. 

In addition, when cresol novolak epoxy resin or other 
polyfunctional epoxy resin is mixed in order to supply 
decreaseof heat resistance as for cured product which is 
acquired as for heat resistance highly, toughness decreases 
and as for moisture absorption is a deficiency thatbecomes 
high. 

On one hand, water resistance and mechanical strength 
(toughness ) which are required to the electrically insulating 
material etc which is used for these attendant upon recent 
electronics industry or other remarkable advancement, have 
become more and more harsh, appearance of epoxy resin 
which is superior in these characteristic is anticipated. 

[0004] 

[Means to Solve the Problems] 

You considered these inventors to such actual condition, 
seeking epoxy resin which gives cured product which is 
superior in water resistance and mechanical strength result of 
diligent research, novolak resin and epoxy resin which 
possesses specific molecular structure ,discovering fact that it 
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[0005] 

(l)xC(l) 
[0006] 

[ft 3] 




is something which grants water resistance and mechanical 
strength which are superior in cured product , completing this 
invention youreached point of. 

[0005] 

Namely as for this invention 

Formula (1)(1) 

[0006] 

[Chemical Formula 3] 



[0007] 

(S4>> n 0-10 <Dife£®.& a P s R 

fi**!*, mp^JI^ i*J?t& i~8 <dt;u 

(2)3t(2) 
[0008] 
[ft 4] 




[0007] 

novolak resin , which is displayed with (In Formula, n shows 
mean and takes value 0 - 10. P, R displays any of alkyl 
group , aryl group of hydrogen atom , halogen atom , carbon 
number 1-8, individual P, R may be being mutually same, 
differing. ) 

Formula (2) (2) 

[0008] 

[Chemical Formula 4] 
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[0009] 

(£*.iup,r ii^(i)icfciti>(7)tpi:mi*^ 

g-f,G li?Uvv;ug£S-f.)T?g£*i&x 

(3)(a)X7K^rV^)Ji 
(b)±E(l)E«0/7|^$g«t«l 

(4Xa)±E(2)EK©X7K**>«|IS 

(5) (a)±E(2)EKa>X7K*->fflllS 
(b)±E(l)EK©-/7|?7-^l!«B 

(6) ®ft{£iia]£#:&-f S±E(3), (4), £fcli 

(7) li«3fe«*t££*ff S±E(3)» (4). (5)*fc 
li(6)E«©X7K**>»l!SI§*tts 

(8) ±E(3)» (4), (5). (6)*fcli(7)EKO)X7K* 

s/«iittisi*£«ftLT;&<&«sft*8£»«-ri> 

[0010] 

3t(l)T?a*;h.5ft&ttlitt5i.tfa(3) 



[0011] 
[ft 5] 

j CH2X 



[0009] 

epoxy resin , which is displayed with (In Formula, n, P, R in 
Formula (1), that same meaning isdisplayed. G displays 
glycidyi group . ) 

(3) (a ) epoxy resin 

novolak resin which is stated in (b ) above-mentioned (1) 
Containing, epoxy resin composition , which becomes 
epoxy resin which is stated in (4) (a ) above-mentioned (2) 
(b ) curing agent 

Containing, epoxy resin composition , which becomes 
epoxy resin which is stated in (5) (a ) above-mentioned (2) 
novolak resin which is stated in (b ) above-mentioned (1) 
Containing, epoxy resin composition , which becomes 

Description above which contains (6) curing promoter (3), 

(4) , or epoxy resin composition , which is stated in (5) 

Description above which contains (7) inorganic filler (3), (4), 
epoxy resin composition , which is stated in (5) or (6) 

(8) description above (3), (4), (5), (6) or hardening epoxy 
resin composition which isstated in (7), it is something which 
offers cured product whichbecomes. 

[0010] 

[Embodiment of the Invention] 

As for compound which is displayed with Formula (1) for 
example Formula (3) 

[0011] 

[Chemical Formula 5] 



< 3 > 



[0012] 
[0013] 



[0012] 

(In Formula, X displays halogen atom , hydroxy group , lower 
alkoxy group . P in Formula (1), that same meaning is 
displayed. ) 

[0013] 

It can acquire so compound and phenols which are displayed 
by the condensation reaction doing under existing of acid 



Page 7 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997132623A 



1997-5-20 



[0014] 

£Q)v$tefr&lk£fa\tmzii* stored 

[0015] 

^(3)lcfcL^TMP>^f»g^ < !:LTIi^^^ : F, 
[0016] 

n-^aif)i.7iy-;k -f v^;u7i/— 

/— v-t-?>;U7x/-;U^<75&fI o-, m-, 

P-Mttfrs *fci*v^p^>^;u^x/-ji,, -> 

n;u7x/-;u^(Da^7x/-;u, ^feii^E/ 
^>ib7xy-;k£fciia:f-7b-;k /S^-7h 

oh,b0)7i</-;Hiii i asa>*£ffli*TfcJ: 

[0017] 

0.3-20 #£L<li 0.4-15 "EJlT'fo&o 



[0018] 

lifcl^ j£(3)T-m£h%il-e,V!l<D 0.1-30 s 



catalyst . 
[0014] 

It can acquire compound which is displayed with Formula (2) 
byreacting with compound and epihalohydrin which are 
displayed with the for example Formula (1) under existing of 
alkali metal hydroxide . 

[0015] 

It is listed as halogen atom in Formula (3) as basis where 
methoxy group , ethoxy group etc is desirable respectively 
chlorine atom , bromine atom , as also, lower alkoxy group . 

[0016] 

When phenols is illustrated as embodiment of phenols which 
it canuse in order to obtain compound of Formula (1) here, 
you can list phenol , cresol , ethyl phenol , n- propyl phenol , 
isobutyl phenol , t-butyl phenol , octylphenol , nonylphenol , 
xylenol , methyl butylphenol , di-t-butyl phenol or other 
various o-, m-, p- isomer , or cyclopentyl phenol , cyclohexyl 
phenol , cyclohexyl cresol or other cycloalkyl phenol , or 
phenyl phenol or other substituted phenol , or mono 
bromophenol , dibromo phenol or other halogenated phenol , 
or;al naphthol , ;be naphthol or other naphthol . 



Making use of only 1 kind it is good, it is possible to use these 
phenols combining 2 kinds or more . 

[0017] 

When above-mentioned condensation reaction is done, 
amount used of phenols isusually 0.3 - 20 mole , preferably 
0.4~15mole vis-a-vis compound lmole which is displayed 
with the Formula (3). 

[0018] 

acid catalyst is used regarding above-mentioned condensation 
reaction . 

You can use various ones as acid catalyst , but hydrochloric 
acid , sulfuric acid , p-toluenesulfonic acid , oxalic acid or 
other inorganic or organic arid , boron trifluoride , anhydrous 
aluminum chloride , zinc chloride or other Lewis acid is 
desirable, theespecially p-toluenesulfonic acid , sulfuric acid , 
hydrochloric acid is desirable. 

amount used of these acid catalyst is not something which 
especially is limited. 0.1-30 weight % of compound which is 
displayed with Formula (3) it isdesirable to use. 
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[0019] 

ftLT 50-300 B*%A<W*L<» 1*1= 100-250 

Kf&flStt 40-180 deg C (D^HtW£LC £ 
f&^Paltt 1-10 B#|B|jW*F*U*o 

l±» KJ££Sl£AM=ff5±-e»*U*. 
[0020] 

;mm p h 3-7. a^uia 
5-7 iztizt-X'&yLmmz'noo 

7s 'J>K-7K*^-h'JOA$bl=livx^b>h 



[0021] 
[0022] 

So 

i§§iJCDxt??p;i/tKM>, ibf^PAtK'J>* 
OA, *i|{t*^AI|(D7M^U#ll7Kit<t 
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[0019] 

Above-mentioned condensation reaction under solventless , or 
can do under existing of organic solvent . 

You can list methyl cellosolve , ethyl cellosolve , toluene , 
xylene , methyl isobutyl ketone , etc as embodiment of 
organic solvent which it can use. 

As for amount used of organic solvent 50 - 300 weight % are 
desirable vis-a-vis total weight of starting material which was 
inserted, especially 100 - 250 weight % are desirable. 

reaction temperature range of 40 - 180 deg C is desirable, 
reaction time 1-10 hours is desirable. 

These solvent with alone , or mixing several types , it is 
possible touse. 

In addition, while reacting water or alcohol etc which is 
formed to removemaking use of fractional distillation tube 
etc, it is desirable in outside the system whenreacting rapidly. 

[0020] 

Until after reaction termination , pH value of wash liquid 3 - 
7, becomes the preferably 5-7, water washing is done. 

When water washing is done, in accordance with necessary 
sodium hydroxide , potassium hydroxide or other alkali metal 
hydroxide , calcium hydroxide , magnesium hydroxide or 
other alkaline earth metal hydroxide , ammonia , sodium 
dihydrogen phosphate furthermore it is possible to use various 
basic substance etc such as diethylenetriamine , triethylene 
tetramine , aniline , phenylenediamine or other, organic amine 
as the neutralizing agent . 

In addition water washing following to conventional method , 
it should have done. 

separating extraction operation is repeated including water 
which melts theabove-mentioned neutralizing agent in for 
example reaction mixture . 

[0021] 

After doing neutralizing treatment , solvent and unreacted 
matter are removed under the vacuum heating and it 
concentrates product , it acquires novolak resin of the this 
invention which is displayed with Formula (1). 

[0022] 

You can adopt known method as method which obtains epoxy 
resin of the this invention from compound which is displayed 
with Formula (1). 

While adding sodium hydroxide , potassium hydroxide or 
other alkali metal hydroxide to dissolved mixture of 
epichlorohydrin , epibromohydrin or other epihalohydrin of 
compound and the excess which are displayed with Formula 
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ViZi&tiQL. ttzltf&lBtfl&h 20-120 deg C 
<Da«t»l~lOR|«Slt$1*'5ZtlCj:y*«W 
©l*4r'>»Jl*»*c:iA<tt*S. 

[0023] 

<fc<. *©*£teR7;uA'Mis*iHb«)®* 

ptK'j>i±sjESrtiraawi=R-r*a-ct 

[0024] 



Sfc,:£(l)T-g£ft&ib£&<txe/\PtK'J> 

'TKvTh7^U7^ : ExOA^PT'<h\ h'J* 
f;i/'<>vJI/7> : E-'7A^D7^ K«J (7) 4 «7 
>^«i>Att£ttii£LTt8ft]L50~l50 deg C 

X- 1~5 ftnifi(E*-ttTi»e>*i«a(i)T?a**i* 

^k^^)(D/\PtK l J>x-T;Kb^lc7;u* l J 

20-120 degC 0>;SJtT* 1-10 BSIHJJEf&£-t*-JBt/\ 
P?>fc**(ffl«)£l*3*&-l?iJ:l*. 

C<D*^fi!ffl**lS 4 «7> : Ex^A£©S 

li, 3t(iye££*tSfl:£«j+©*BUS 1 Ulc 

**LT.aSt l~10gT'&y. »*L.<l±2~8gt?fe 

«. 

[0025] 

ii^cttb©sf5i;joi>T^ffl^^^xe/\p 
tK«;><D*tta(i)Tf»**i*ft^»©*iiat 

1 MiflK&UItt 1-20 ^U, £F£L<li 2-10 

7;ua , J*K*BHttt©ttffl4tta(i)T?a* 

1 iill~*tL 0.8-1.5 =E 
JU, #$L<I£ 0.9-1.1 %JUT*&&. 

;u, i^y— ;i/ftiffl)7;i/3— ;ug<Dte» 
juxsMc/. v^;i/X;U/h+vKl?OI^Ph 

[0026] 

7JU3-ji/a*ttffl-rs«^, -e©{$fflsi*x 
e/\ptK'j>a>aic>jL 2-20 s«%. «fcy»* 
ui* 4~i5 ifi%r*fc&. 

/\PtK«J>0)lir»L 5-100 M% % J:y»£ 



(1) which is acquired with for example description above or 
adding it can acquire epoxy resin of the this invention 1-10 
hours by reacting with temperature of 20 - 120 deg C. 

[0023] 

alkali metal hydroxide may use aqueous solution at time of 
reacting which obtains the epoxy resin of this invention , in 
that case as aqueous solution of said alkali metal hydroxide is 
addedinside reaction system in continuous , distilling water 
and epihalohydrin in continuous under vacuum or under 
ambient pressure , furthermore separating itdoes and removes 
water and epihalohydrin is good even with method which is 
reset to continuous into reaction system . 

[0024] 

In addition, adding tetramethyl ammonium chloride , 
tetramethyl ammonium bromide , trimethyl benzyl 
ammonium chloride or other quaternary ammonium salt in 
dissolved mixture of compound and epihalohydrin which are 
displayed with Formula (1) 1 - 5 hours reacting with 50-150 
deg C and as catalyst and 1-10 hours reacting to halohydrin 
etherified product of compound which is displayed with 
Formula (1) which is acquired with temperature of 20 - 120 
deg C including solid or aqueous solution of the alkali metal 
hydroxide , dehydrohalogenation it is good even with method 
(ring closing ). 

In case of this quantity of quaternary ammonium salt which is 
used, withusually 1 - 10 g, is preferably 2~8g vis-a-vis 
hydroxy group 1 in compound which is displayed with 
Formula (1). 

[0025] 

Usually quantity of epihalohydrin which is used at time of 
thesereacting is usually 1 - 20 mole , preferably 2~10mole 
vis-a-vis hydroxy group 1 equivalent of compound which is 
displayed with Formula (1). 

amount used of alkali metal hydroxide is 0.8 - 1.5 mole , 
preferably 0.9- 1.1 mole vis-a-vis hydroxy group 1 equivalent 
of the compound which is displayed with Formula (1). 

Furthermore, adding other than and dimethyl sulfone , 
dimethyl sulfoxide or other aprotic polar solvent etc 
methanol , ethanol or other alcohols in order toadvance 
reaction smoothly, it is desirable to react. 



[0026] 

When alcohols is used, amount used is 2 - 20 weight %, more 
preferably 4- 15 weight % vis-a-vis thequantity of 
epihalohydrin . 

In addition when aprotic polar solvent is used, they are 5 - 
100 weight %, more preferably 10~90weight % 
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ui* 10-90 si%r-fc^o 

[0027] 

tzltfc%mUZliQmUJ±T. 110-250 deg C. 
E*> lOmmHg WTTxeMOtK'J^^f}^ 

8¥U tKIHWJ^A, 7Ki£<b*)'J't?A£i:0) 
7;U;W&M7Ki£ib^07k;t&£flDx.T3!ir 

7Ki£S 1 ^Ml^LT»^L<l40.01^0.3 ; E;U, 
$$|C»$L<I£ 0.05-0.2 ^^UTrfe^o 



JSJSSJttt 50-120 deg C, SlSMliil® 

0.5-2 $mx*foz> 0 

[0028] 
[0029] 

JUT, *^W(7)X7tf+v^S|i^a^^|roL^T 
BUI2(3), (5). (6), (7)I3K(7)X7K+vtlifliiSa^ 

LC ftlc 40 M%J2Lt tf#£U*« 
[0030] 

ftSft^tt. 75K£fc£«k T7x/-;u£<b£ 

fh75>s v75/v7i-;i/X;i^>. -f V*P 
>v75>, vv7>v75K.UyU>KG) 2 M 
ftix^U>i/75>tJ:y^fi6*ti4# l J75K 



vis-a-visquantity of epihalohydrin . 
[0027] 

reaction product of these epoxidation reaction after, or water 
wash none water wash under the heating and reduced 
pressure , epihalohydrin and solvent etc are removed with 1 10 
- 250 deg C, pressure lOmmHg or less . 

In addition furthermore in order to make epoxy resin where 
hydrolability halogen islittle, it melts epoxy resin which is 
acquired in toluene , methyl isobutyl ketone or other solvent , 
furthermoreit reacts including aqueous solution of sodium 
hydroxide , potassium hydroxide or other alkali metal 
hydroxide and it does also that the ring closing is designated 
as assured ones. 

In case of this amount used of alkali metal hydroxide is 
preferably 0.01~0.3mole , particularly preferably 
0.05~0.2mole vis-a-vis the hydroxy group 1 equivalent of 
compound which is displayed with Formula (1) which is 
usedfor epoxidization . 

As for reaction temperature as for 50 - 120 deg C, reaction 
time they are usually 0.5 - 2 hours . 

[0028] 

After reaction termination , it filters salt which is formed, it 
removes with water wash etc, epoxy resin of this invention is 
acquired furthermore, byremoving toluene , methyl isobutyl 
ketone or other solvent under heating and reduced pressure . 

[0029] 

You explain below, concerning epoxy resin composition of 
this invention . 

Description above (3), (5), (6), in epoxy resin composition 
which is stated in (7) novolak resin of this invention operates 
as curing agent of epoxy resin , in case of this or to jointly use 
with other curing agent it is possible the novolak resin of this 
invention with alone . 

When it jointly uses, ratio which is occupied in total hardener 
of the novolak resin of this invention 30 weight % or more is 
desirable, especially 40 weight % or more aredesirable. 

[0030] 

You can list for example amine type compound , acid 
anhydride-based compound , amide type compound , phenol 
type compound etc as other curing agent which novolak resin 
of the this invention is jointly used. 

From dimer and ethylenediamine of diamino 
diphenylmethane , diethylenetriamine , triethylene tetrarnine , 
diamino diphenylsulfone , isophorone diamine , 
dicyanodiamide , linolinic acid you can list polyamide resin , 
phthalic anhydride , trimellitic acid anhydride , pyromellitic 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1997132623A 



1997-5-20 



V*?. CtlbCD^ft^k -fS'S'V-Jk BF 3 -7 
5>£g<*. ?7-i>:/8ii*&fc£j&<$ilf S>*i$ 

[0031] 

bHie(4), (5), (6), (7)tmo)*#*is®mtm 
&£l<. m~ 40 mm.%a±m^Li\ 

[0032] 

f m^^>®m. t'^i-;nkx^>->^fli^ 

[0033] 

buI2(3). (6). (7)©i7|?*S/fflJI!$&j*8jl::Jsi* 
[0034] 

*fcBt)IB(4), (6). (7)©X7K4r*>«IJIS*§jaEttlC 
[0035] 

icftLT 0.7-1.2 MSfiA<#3:U^ 

itK**>* 1 SMlcftLT. 0.7 a*l=»fc<Ct^ 
i§£. fc3lM* 1.2 ^fi£jg;L<i>ii£, ivf *vfc 



acid anhydride , maleic anhydride , tetrahydrophthalic 
anhydride , methyl tetrahydrophthalic anhydride , methyl 
Nadic anhydride , hexahydrophthalic anhydride , methyl 
hexahydrophthalic anhydride , phenol noyolak , andthese 
modified substance , imidazole , BF<sub>3 </sub>-amine 
complex , guanidine derivative etc which are synthesized, as 
embodiment of curing agent whichit can use, but it is not 
something which is limited in these. 

It is possible to use these with alone , 2 kinds or more to 
jointly use ispossible. 

[0031] 

Or jointly using with other epoxy resin with alone , can epoxy 
resin of this invention use description above (4), (5), (6), in 
epoxy resin composition which isstated in (7). 

When it jointly uses, ratio which is occupied in total epoxy 
resin of the epoxy resin of this invention 30 weight % or more 
is desirable, especially 40 weight % or more aredesirable. 

[0032] 

You can list novolac type epoxy resin , bisphenol A type 
epoxy resin , bisphenol F type epoxy resin , biphenyl type 
epoxy resin etc, epoxy resin of this invention as other epoxy 
resin which can be jointly used, but it is possible to use these 
with the alone , 2 kinds or more to jointly use is possible. 

[0033] 

When novolak resin of this invention is used description 
above (3), (6), in the epoxy resin composition of (7), as curing 
agent , aforementioned other epoxy resin and itis possible as 
epoxy resin to use epoxy resin of this invention . 

[0034] 

In addition when epoxy resin of this invention is used 
description above (4),(6), in epoxy resin composition of (7), 
as epoxy resin , aforementioned other curing agent and it is 
possible as curing agent to use novolak resin of this 
invention . 

[0035] 

In epoxy resin composition of this invention as for amount 
used of curing agent , 0.7 - 1.2 equivalent are desirable 
vis-a-vis epoxy group 1 equivalent of epoxy resin . 

Vis-a-vis epoxy group 1 equivalent , when it is not full in 0.7 
equivalent , or when itexceeds 1 .2 equivalent , in each case 
hardening becomes imperfect and thereis a possibility 
satisfactory curing property not being acquired. 
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[0036] 



^u-<59V-;k 2-x^;u-f5^i/-JU. 2-x 
t*v?n(5,4,0) , }>x-fe>-7 W<»m 3 ®7^s 

mmmmu^t'^mm 100 aaaiir^L 

T 0.1-5.0 »§SM<iftglcjSCffll^b;tx6o 
[0037] 

tfMCfcVT 0-90 S*%*i5«)Sfi3&«fflL>C)tl 

■So 

Htm a«*«*<DE£M£Mr*;:fa&< 

[0038] 



mzfoczw&m. x.y % p-;KF*«t^r«&- 

lc<f**Tf*»|ca^LT*«W©X7K*2/«l 
TfS»U S &|Z 80-200 deg C 1? 2-10 ftlffllzjn 

[0039] 



[0036] 

In addition jointly using curing promoter to occasion where 
theabove-mentioned curing agent is used, it does not become 
inconvenient. 

for example 2- methyl imidazole , 2- ethyl imidazole , 2- ethyl 
-4- methyl imidazole or other imidazoles , 2- (dimethylamino 
methyl ) phenol , 1, 8-diaza -bicyclo (5, 4 and 0) undecene 
-7or other tertiary amine and triphenyl phosphine or other 
phosphines , tin octanoate or other metal compound etc are 
listed as embodiment of curing promoter which it can use. 

curing promoter is used 0.1-5.0 parts by weight according to 
need vis-a-vis the epoxy resin lOOparts by weight . 

[0037] 

epoxy resin composition of this invention contains inorganic 
filler in accordance withnecessary. 

You can list silica , alumina , talc etc as embodiment of 
inorganic filler which it can use. 

As for inorganic filler , it can use quantity which occupies 0 - 
90 weight % in in epoxy resin composition of this invention . 

Furthermore, various additive such as silane coupling agent , 
stearic acid , palmitic acid , zinc stearate , calcium stearate or 
other mold release , pigment can be added in epoxy resin 
composition of the this invention . 

[0038] 

epoxy resin composition of this invention is acquired by 
mixing each component to uniform . 

It can designate epoxy resin composition of this invention 
where curing promoter is combined epoxy resin , curing agent 
of this invention furthermore by necessary as cured product 
easilywith method which is similar to method which is 
informed untilrecently. 

Until it becomes uniform , epoxy resin and in accordance with 
curing agent , of for example this invention making use of 
curing promoter and filler or other additive according to need 
extruder , kneader , roll etcnecessary mixing to satisfactory , 
you obtain epoxy resin composition of this invention , 
youform epoxy resin composition after melting making use of 
casting or transfer molding machine etc, Furthermore 80 - 
cured product of this invention can be acquired by heating to2 
- 10 hours with 200 deg C. 

[0039] 
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*vbX7-br- 

ft, > 

H*t.7^5 
TSft$i£*#£ 



*8tfK»»G>Satt4'-C)Itt 10-70 lfi%. » 



*L<I* 15-65 Si 
[0040] 



0>»Ifttffll^ZtA«T?t4. 
[0041] 

immmi 

[0042] 



i 

a«Ws «To-K »B». tiffS* 

[0043] 
[ft 6] 



CH20CH3 



H3COH2C 




In addition melting epoxy resin composition of this invention 
in toluene , xylene , acetone , methylethyl ketone , methyl 
isobutyl ketone or other solvent , impregnatingin glass fiber , 
carbon fiber , polyester fiber , polyamide fiber , alumina 
fiber , paper or other group material, thermal drying doing, 
hot pressing doing prepreg which it acquires, it can also 
obtain cured product . 

this case solvent uses quantity which usually occupies 10-70 
weight %, preferably 15-65 weight % epoxy resin 
composition of this invention and in blend of said solvent . 

[0040] 

In this way, because as for cured product of this invention 
which is acquiredit is superior in heat resistance , water 
resistance and mechanical strength , you can use with broad 
field where heat resistance , water resistance , high 
mechanical strength is required. 

Concretely it is useful as sealing material , laminated board , 
insulating material or other all electricity *electronic 
material . 

In addition, you can use for also molding material , adhesive , 
composite material , paint or other field . 

[0041] 

[Working Example(s)] 

Next this invention furthermore is explained concretely with 
Working Example , butif as for section there is not especially 
notice in below, it is a parts by weight . 

[0042] 

Working Example 1 

In flask which installs thermometer , dropping funnel , 
cooling tube , fractional distillation tube , stirrer , 
below-mentioned Formula (4) 

[0043] 

[Chemical Formula 6] 



( 4 ) 



[0044] 

T?S$tl£ft£$& 121 SB, 7x/-;u 1 13 S»£tt 
fc. 



[0044] 

So compound 121 section and phenol 1 13 section which are 
displayed wereinserted, under room temperature , nitrogen 
was agitated recording. 
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p-h;n>7ju*>g(i tK*Q$i)0.5 ®%mmz 
jiSL&tfb&Stf 50 deg C i&ttl^lz 

Zn&W&QV 120 deg C £-C7JQf&U 
S.Zmi'&^\z*T)Wz}=f-)\>>r\~^ 500ml 



[0045] 



[<b 7] 

OH 




[0046] 

T?a^i)^B^(7)/^>y^Hi}8i(A)164 g|5 

^f bti/cy^^^S^fliroi}:^^!* 82.o deg 

C, TKBSSSMli 221g/eq T'feofco 
[0047] 

mmm2 

ttfc/* ; 7^Sfflli(A)i55 SH» xt°^p;utK 
'J> 389 SP, y^xmvh* 97 Sf5£tt& 

MIC 45 deg C KinJ»L7b— *tt*iMW-HJ 
99%)28.3 SB£ 90 #ftMtT#§ISin 
U -E-CD^MIC 45 deg C T* 2 B^ 1 }, 70 deg C V 1 
»IBIfiJB*14-fc. 

El£$t7gL 130 deg C Trttl&METv^U 



1997-5-20 

While p-toluenesulfonic acid (monohydrate ) 0.5 part paying 
attention to heat emission , in orderfor liquid temperature not 
to exceed 50 deg C, it added slowly. 

After that it heated to 120 deg C in oil bath , after extracting 
the methanol which is formed making use of fractional 
distillation tube , furthermore 5 hours itreacted. 

After reaction termination , furthermore including methyl 
isobutyl ketone 500ml , it moved to the separatory funnel and 
water wash did. 

Until wash water shows neutral , from organic layer after 
water wash toremove solvent under heating and reduced 
pressure , below-mentioned Formula (5) 

[0045] 

[Chemical Formula 7] 



C 5 > 



[0046] 

So novolak resin of this invention which is displayed (A ) 164 
sections wereacquired. 

As for softening point of novolak resin which it acquires as 
for 82.0 deg C, hydroxy group equivalent theywere 221 g/eq . 

[0047] 

Working Example 2 

While administering nitrogen gas purge to flask which installs 
thermometer , cooling tube , stirrer novolak resin which it 
acquires with Working Example 1 (A ) you inserted 
155sections, epichlorohydrin 389 section and dimethyl 
sulfoxide 97 section and melted. 

Furthermore it heated to 45 deg C and flake sodium hydroxide 
(pure component 99% ) 90 minutes applied28.3 part and 
fractional addition did, after that furthermore with 45 deg C 1 
hour reacted with 2 hours , 70 deg C. 

After reaction termination , it removed dimethyl sulfoxide and 
epichlorohydrin under heating and reduced pressure with 130 
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&Bttl= 388 UOW-JWSJT-JW^&lBSl. 
jSfl?Lfc„ 

[0048] 

»CC©/f-;i/-rv^f-;U^I»>fl)»a?S' 70 deg 

c izmmt 30 m%<d*im:-*-mj o a* 

7 SP^QL l B#HEJS£t»-/c&, gfejf pH 

^ilfrV^ B£U TfBxC(6) 

[0049] 
[ft: 8] 

OG 



CHa 





OG 



O-^-Oii 



deg C, it melted in residue including methyl isobutyl ketone 
of 388sections. 

[0048] 

Furthermore until solution of this methyl isobutyl ketone is 
heated to 70 deg C and the sodium hydroxide water solution 7 
part of 30 weight % is added and 1 hour reaction later, pH of 
wash liquid becomes neutral , water wash was repeated. 

Furthermore separation and removal to do water layer , use 
rotary evaporator and to remove the methyl isobutyl ketone 
under heating and reduced pressure from oil layer , 
below-mentioned Formula (6) 

[0049] 

[Chemical Formula 8] 



C 6 > 



[0050] 

£W<Di#*S/»lli(B)186 »£»fco 



f»&tlfcX7K+S/j|fffi0)ttftjStt 72.5 deg C, 
XTK+vSfil* 289g/eq Vfoitzo 

[0051] 



yjiy-)i(Ditt> l )iza^y\—ji 216 U 

S(7) 
[0052] 
[ft 9] 



[0050] 

epoxy resin of this invention which is displayed with (In 
Formula, G displays glycidyl group . ) (B ) 186 sectionswere 
acquired. 

As for softening point of epoxy resin which it acquires as for 
72.5 deg C, epoxy equivalent theywere 289 g/eq . 

[0051] 

Working Example 3 

The;al -naphthol 216 other than using section, it reacts in 
same wayas Working Example 1 in place of phenol , 
below-mentioned Formula (7) 

[0052] 

[Chemical Formula 9] 
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CH2 —_jpr^ 




< 7 > 



[0053] 

236g/eq. Wbj&l* 91.6 degC7?fcofc 0 
[0054] 

3 ri#b^fcy^-v>>iy|i}Bi(c)i65 as 

[0055] 

Kb 10] 

GO 




cm 



CH2 -r_j^r-CH2 



[0053] 

So novolak resin of this invention which is displayed (C ) 168 
sections wereacquired. 

As for hydroxy group equivalent of novolak resin which it 
acquires as for 236 g/eq , softening point theywere 91.6 deg 
C. 

[0054] 

Working Example 4 

novolak resin which is acquired with Working Example 3 (C ) 
other than using 165sections, epoxidation reaction is done in 
same way as Working Example 2 , thebelow-mentioned 
Formula (8) 

[0055] 

[Chemical Formula 10] 



C s > 



[0056] [0056] 

0£4U G I4{f U yyjl/illto )V£.£tl&fc epoxy resin of this invention which is displayed with (In 

3gBj}<DX7K*v$fl!(D)196 U£'&tzo Formula, G displays glycidyl group . ) (D ) 196 sectionswere 

acquired. 

'&bhtz^t°*isffiWi<D$%itMl£ 85.3 deg C, As for softening point of epoxy resin which it acquires as for 
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X^v^fili 308g/eq X'&itzo 
[0057] 

5.6 



*)\,V')\sV-)\,Jif^«j'J^it* t smt 
EOCN1020(X^+v^4 200g/eq. B*itM 
«)lC»L±E-e»?»*lfc/7t?^-y^att»i(A)» 

(C), ®ibffijt^ii:Lrh , j7x^jutvX7'r> 

(TPP)£ffii\ m i <DE*«iia)i§fiEa)aiic*-r 

<fl^T?E^LT v 70 deg C X' 15 ttn-Jl/CStt 
U 150 deg C, f&MEEtl 50kg/cm 2 1? 180 ftfflh 
7>X77-mZL. 160 deg C T* 2 B# 

Ms Mir 180 deg C T* 8 RIHBft-frLftTKtt 

[0058] 



85.3 deg C, epoxy equivalent theywere 308 g/eq . 
[0057] 

Working Example 5, 6 

Combining with composition which is shown in column of 
composition of combination of Table 1 making use of 
triphenyl phosphine (TPP ) novolak resin which isacquired at 
description above vis-a-vis ortho cresol novolac type epoxy 
resin EOCN1020 (epoxy equivalent 200g/eq , Nippon Kayaku 
Co. Ltd. (DB 69-054-7468 ) make) (A ), (C ), as the curing 
promoter , with 70 deg C kneading with 15 min roll , 1 80 
second transfer molding it does with 150 deg C, molding 
pressure 50kg/cm <sup>2 </sup>, after that with 1 60 deg C 2 
hours , furthermore 8 -hour hardens with 1 80 deg C and draws 
up test piece , moisture absorption , Izod impact test value 
was measured. 

Result is shown in Table 1 . 

Furthermore measurement condition of moisture absorption 
and Izod impact test value is as follows. 

In addition, numerical value of column of composition of in 
the table , combination shows parts by weight . 

[0058] 



P£7K$ a»fr(«<b14a):SS50mm JI£3mm RSI 1 00 o C0>**T? 24ftrH^J»Lfc«©mfiiiJlD^(%) 


After 24 hours boiling at underwater of moisture absorption test piece (cured product ):diameter 50mm thickness 3mm 
disc 100* , weight increase (% ) 


.7*V^h»*8iBffi(KJ/m2 ) 












Izod impact test value (KJ/ m2 ) 






JIS K-6911|C^U9)£ 












To conform to JIS K- 691 1, measurement 



[0059] 

mi} 

mi 

mmms mt 

EOCN1020 100 100 
/#7?*S*B(A)iii 
/#7?9£tttB(C)il8 
TPP 1 1 



[0059] 
[Table 1] 
Table 1 

Working Example 5 Working Example 6 
composition of combination 
EOCN1020 100 100 
novolak resin (A ) 111 
novolak resin (C ) 1 1 8 
TPP 1 1 
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property of cured product 




0.90 


0.75 


Water absorption moisture absorption 


0. 90 


0. 75 


7-r/yh«ttttMI 


24.9 


22.1 


[aizotto ] opposition jp7 impact test 


24.9 


22. 1 



[0060] 



7-9 

»&ftfciiK**>»H(B)« (D)lCfcL«fcfflfc 
LX7±;-)Wmvt(mt& 83 deg C. 7KS? 
&Hkm. 106g/eq), SI>V^7>V^Smfll(A), fiE 
lfc{!ilft]<tLTHJ7i-;U*X:7'i>(TPP)£ffl 
l\ a 2 ©E^ttCDttfcOffllcSF-f fflJ*T?E 
£LT.70 deg C V 15 150 
deg C> ($^tt^) 50kg/cm 2 "C 1 80 &ffl VTs*? 
7— JSJBU 160 deg CT*2 BtFel* Ml- 

180 deg C T* 8 B*ffl«fctS-LJfrTKBJn£flFl£ 



ttz. s*. Efttta>lu*a>fflG)&tti*Sft 
S55^7o 

[0061] 

[^ 2] 



[0060] 

Working Example 7~9 

epoxy resin which it acquires (B ), vis-a-vis (D ) as curing 
agent combining with composition which is shown in column 
of composition of combination of Table 2 making use of 
triphenyl phosphine (TPP ) phenol novolak (softening point 
83 deg C, hydroxy group equivalent 106g/eq ), and novolak 
resin (A ), as curing promoter , with 70 deg C kneading with 
15 min roll , 180 second transfer molding it does with 150 deg 
C, molding pressure 50kg/cm <sup>2 </sup>, After that with 
160 deg C 2 hours , furthermore 8 -hour hardening with 180 
deg C, it drew up test piece , measured moisture absorption , 
Izod impact test value . 

Result is shown in Table 2 . 

Furthermore, measurement condition of moisture absorption 
and Izod impact test value is similar todescription above. 

In addition, numerical value of column of composition of in 
the table , combination shows parts by weight . 

[0061] 

[Table 2] 







£2 

Chart Table 2 










n&w nmma nmm9 


Working Example 7 Working Example 8 Working Example 9 












composition of combination 


x7K+vmsi(B) 




100 




100 
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[epokishi ] resin resin ) 




100 




100 


X7K*v®fi§(D) 






100 




[epokishi ] resin resin ) 






100 








37 


34 




[fenoorunoborakku ] 




37 


34 










76 


[noborakku ] type resin resin ) 






76 


TPP 




1 


1 


1 


TPP 




1 


1 


1 












property of cured product 










oft** 




0.82 


0.67 


0.60 


Water absorption moisture absorption 




0.82 


0. 67 


0. 60 






28.2 


26.3 


30.2 


[aizotto ] opposition jp7 impact test 




28.2 


26.3 


30. 2 



[0062] 

m. i~2 M*%BMsmvtmmm%.xs*# 

[0063] 

zttfvz. mm®. )mtt®. mmnn. m 



[0062] 

moisture absorption where cured product of novolak resin and 
epoxy resin of this invention is lower than the Table 1 ~2 and, 
it is clear to show high mechanical strength . 

[0063] 

[Effects of the Invention] 

As for novolak resin and epoxy resin of this invention it is 
possible to give cured product whichis superior in water 
resistance and mechanical strength quite it is useful in 
application of broad range such as molding material , casting 
material charge and laminated material , paint , adhesive , 
resist . 
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